Abstract. Nitrous oxide is a very inert gas used generally as oxidant as it offers some advantage compared with other oxidants such as O 2 but a considerably higher temperature (> 526 °C) is often required. For particular cases such as the oxidation of sugar alcohols, especially for the oxidation of primary alcohols to aldehydes, N 2 O has the advantage over O 2 of a higher reaction selectivity. In the present paper we present the modelling of oxidation reaction of sugar alcohols using an oxidizing agent in low concentrations, which is important to suppress subsequent oxidation reactions due to the very low residual concentrations of the oxidizing agent. For orientation experiments we chose nitrous oxide generated by thermal decomposition of ammonium nitrate. Kinetic modeling of the reaction was performed after determination of the differential equations that describe the system under study.
Introduction
In heterogenous catalysis, several metal oxides have been extensively used in chemical reactions. Among the most effective catalysts are iron-containing acidic zeolites which yield surface-activated iron-oxo species Į-Oxygen). Ohtani reported that the oxidation of organic compounds at room temperature can be performed by the reductive decomposition of N 2 O to SURGXFH K\GUR[\O UDGLFDO ǜ2+ selectively, however it is observed only under limited reaction conditions, such as Ȗ-radiolysis, photolisis or electrolisis [1] . N 2 O is used as a trap for hydrated electron as well as hydroxyl radical ǜ2+ JHQHUDWHG E\ Ȗ-radiolysis of water via reactions (1) and ( 
The oxidation kinetics is based on the idea of the reaction mechanism, quantitative description of the dependences of the reaction rates on the concentration of the reacting components. The description is realized by vector differential equation, the solutions of which are time dependent of the concentrations of the oxidation intermediate products. [2] - [6] Generally, chemical reactions are accompanied by various relatively complex simultaneous reactions resulting in a complicated blend of intermediate products. As a general model, the oxidation reaction of sugar alcohols (S) using nitrous oxide (N) for the production of derivatives (A) and (B) in isothermal conditions is discussed next. The diagram of the system is presented in Fig. 1 having three inputs (F, C N0 , and C S0 ), four state variables (A , N , S and B) and four output variables (A , N , S , and B). 
Mathematical model of oxidation with NO 2
The set of equations that describe the mass balance, including of chemical reactions in which are supposed to be of the first order mechanism, of the components is presented in (3) to (6)
The described system is non-linear. The elements of matrix A, B, are the following [7] - [9] : 
The multiplication procedure leads to the next group of equations:
For the purpose of control, it is necessary to introduce the following dimensionless parameters
After substitution of dimensionless dependencies, equations (25) to (28) are obtained:
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Fig. 2:
Step response for the system of glycerol oxidation with NO 2. Input u 1 =F to respective outputs y 1 $ Ƒ \ 2 =N o; y 3 =S ¸; y 4 =B ¨
Conclusions
Today, special attention is paid to partial oxidation of several sugar alcohols because it gives oxidation intermediate products with high utility value. However, a major problem of partial oxidation of these compounds lies in its low reactivity and high oxidation reactivity of intermediates, which is expressed by different values of the rate constants of oxidation in the first step of the reaction and in subsequent steps of the oxidation reaction. The yield depends on the ratio of rate constants. For simulation purposes, specified constants and initial concentrations of nitrous oxide and reactant can be specified.
